Purpose: Despite the plethora of surgical options, there is no consensus regarding the best treatment for rectal prolapse. This study is aimed at evaluating our experience with its treatment and outcomes.
INTRODUCTION
Rectal prolapse, or procidentia, is a debilitating disease that was first described in Ebers Papyrus, an Egyptian medical papyrus of herbal knowledge dating back to 1550 BC. 1 The protrusion of all rectal layers through the anal orifice, manifesting as concentric rings of rectal folds, serve as the hallmark of the disease. Complete rectal prolapse is the circumferential full thickness rectal wall protrusion beyond the anal canal. In contrast, partial rectal prolapse involves the protrusion of only the mucosa. 2 Although estimated to occur in only 0.5% of the adult population, a myriad of surgical procedures exist to treat rectal prolapse. 2, 3 Despite the number of surgical options, there are still ongoing debates over whether an abdominal or a perineal approach is best, and up until the present, no consensus statement has been made regarding the best surgical treatment. 1, 4 Traditionally, perineal techniques, which are perceived to be associated with lower operative morbidity and mortality but high recurrence rates, have been recommended for medically unfit or elderly patients. Because a perineal approach can be performed under regional anesthesia, it is considered to be better tolerated compared to an abdominal procedure, thereby resulting in lesser pain and fewer complications. On the other hand, physically fit candidates have been recommended to undergo abdominal procedures, which are characterized to have lower recurrence rates than perineal operations. 5 The advent of minimally invasive techniques has allowed abdominal procedures to be performed with the same safety and tolerance as perineal procedures, consequently challenging conventional knowledge regarding differences in recurrence and reoperative rates. 1 The PROSPER trial, the largest randomized controlled trial for rectal prolapse by Senapati et al., revealed no significant difference in recurrence rates among rectal prolapse procedures. 4 Likewise, Tou et al. in their Cochrane review concluded that apart from the agreement that surgery is the best strategy for rectal prolapse treatment, differences among surgical techniques are difficult to refute or ascertain due to the diversity of the studies and the methodological deficiencies of the included trials. 6 At present, literature is bereft of clinical evidence assessing the reliabiility, effectiveness, and appropriateness of each rectal prolapse repair technique. 6, 7 In fact, treatment is individualized, and the surgical approach is tailored primarily according to the patient's age, physical condition, bowel function, and surgeon' s preference. 5 This study aims to review our experience in the management of rectal prolapse during the last 10 years in order to evaluate clinical and surgical outcomes of both minimally invasive procedures and other rectal prolapse repair techniques.
MATERIALS AND METHODS
Between January 2006 and January 2016, we retrospectively collected data on all patients diagnosed with full thickness rectal prolapse who underwent surgical repair at Severance Hospital, Yonsei University Health System. Prior to the commencement of the study, approval from the Institutional Review Board (IRB) of Severance Hospital was obtained. Given the retrospective nature of the study, the prerequisite of acquiring an informed consent was waived by the IRB. All patients with full thickness rectal prolapse were included in the study. Patients with prolapsed internal hemorrhoids and mucosal prolapse were excluded. All surgical procedures were performed by members of the consultant staff of the Division of Colorectal Surgery, and all patients during that period underwent surgical prolapse repair in an elective setting. The choice of surgical technique was left to the discretion of the attending colorectal surgeon; however, a perineal approach was preferred for medically unfit and elderly patients.
Preoperative patient data pertaining to patient age, sex, initial symptomatology, American Society of Anesthesiologists (ASA) grade, and body mass index (BMI) were collected. Operative data included type of surgical procedure performed, duration of operation, and operative blood loss. Postoperative data included length of postoperative hospital stay, complications, and recurrence. Rectal prolapse was defined as the circumferential, full-thickness protrusion of the rectal wall through the anal orifice. On the other hand, recurrence is a rectal prolapse in a patient who had previously undergone an operative intervention. The time of recurrence for rectal prolapse was calculated from the time of the initial operation until the time of clinical presentation of recurrent prolapse ( Fig.  1 ).
Data were analyzed using IBM SPSS Statistics version 22.0. Results are presented as percentages for categorical outcomes, and as medians and interquartile ranges (Q1~Q3) for continuous outcomes. A p-value <0.05 was considered statistically significant.
RESULTS

Patient characteristics
A total of 46 patients with rectal prolapse were included in the analysis. The preoperative and intraoperative characterictics of all patients are described in Table 1 . The median age was 65.2 years old (range, 19~87 years old), with more than half represented by females (65.2%). On initial assessment, majority presented with a protruding mass (n=43, 93.5%), while the rest (n=3, 6.5%) presented with fecal incontinence. The mean BMI was 23.0 kg/m 2 (17.0~30.6). Among the 46 patients, about a third (n=14, 30.5%) have an American Society of Anaesthesiologists (ASA) physical status classification grade of equal and more than III. Thirty-nine (84.8%) patients had primary rectal prolapse, while 7 (15.2%) presented with recurrent prolapse. Table 2 describes the characteristics of patients with primary rectal prolapse. Of the 39 patients with primary rectal prolapse, 18 patients had an abdominal procedure, while 21 patients underwent a perineal approach for rectal prolapse repair. Patients who underwent a perineal repair tended to be older than those who had an abdominal procedure; however, this was not statistically significant. Operative duration was significantly longer in abdominal procedures compared to the perineal approach. There were more minor postoperative complications in the abdominal approach; however this was not statistically significant. The length of hospital stay was not statistically significant between the 2 groups. There were 2 recurrences after an abdominal repair; while there were 3 recurrences after a perineal pro- Table 3 provides the postoperative outcomes of pa-tients with primary rectal prolapse.
Clinical and surgical outcomes of primary rectal prolapse patients
Recurrent rectal prolapse
There were 12 patients with recurrent rectal prolapse (Table  4 ). These patients included those who presented initially as recurrent rectal prolapse at our outpatient clinics and those who had recurrence after undergoing initial rectal prolapse repair at our hospital. For patients with recurrent rectal prolapse, more than 80% of initial surgeries were done by the perineal approach. An abdominal repair was utilized in 75% of cases with rectal prolapse recurrence (second surgery). For the 5 patients who experienced rectal prolapse recurrence after undergoing initial repair at our institution, mean operative duration was 163 minutes with minimal blood loss and an average hospital stay of 13 days. There were no recurrences after operative treatment of recurrent rectal prolapse. Fig. 2 provides the diagram of the types of repair given to our 46 patients in a 10 year period.
DISCUSSION
Our institution has performed several procedures for the repair of rectal prolapse over the last ten years. At the turn of the decade, there has been an increasing trend towards the laparoscopic approach for repair and a simultaneous reduction in the use of perineal procedures. These findings are reflective of the growing adaptation of the minimally invasive approach to rectal prolapse repair, which is associated with faster recovery, shorter hospital stay, and improved pain control. 8, 9 Regarding the relationship between sex and incidence of rectal prolapse, the findings in the current study stand in contrast to previously reported results in Korean scientific literature, which stipulate similar incidence rates in men and women. 10, 11 In line with Western studies, our findings revealed a higher incidence in females (n=26, 61.9%) and in the elderly population. 8, 12 Interestingly, the Korean males in the present study belong to older age groups, with majority older than 45 years of age. These findings are contrary to those reported in literature, which assert that the age of incidence among males is less than 40 years old. 8, 12 Lee et al. propounded that the differences in Korean and western populations may be due to lifestyle, with the tendency to strain during defecation as the main reason. 11 Since most of the studies on rectal prolapse are drawn from single center institutions, a population-based study is imperative to gain more insight regarding the incidence of rectal prolapse in South Korea.
Recurrence is of critical concern in the management of rectal prolapse, which has been reported to be as high as 30% in patients after surgical repair. 4, 13 In contrast to the traditional view that that perineal procedures are associated with high recurrence rates, the present study has shown that recurrence rates between perineal versus the abdominal approach were not statistically significant. Additionally, the perineal approach was commonly utilized for older patients. Our findings, therefore, reflect the conventional view that the perineal approach is more frequently recommended to elderly patients to obviate the need for general anesthesia and reduce complications. 14 The abdominal procedure was also frequently used to repair rectal prolapse recurrence. These findings also conform to the conventional view that abdominal procedures are more durable and less likely to create recurrence; nevertheless, studies concerning the optimal approach to recurrent rectal prolapse repair have been conflicting. Steele et al. reported that there were significantly fewer recurrences among patients who underwent an abdominal repair for recurrent rectal prolapse than those who had a perineal procedure (15% vs 37%). 15 On the other hand, Williams et al. assert that a repeat perineal rectosigmoidectomy can be performed for recurrent rectal prolapse with minimal morbidity. 16 In the present study, the choice of surgical approach was left to the discretion of the attending colorectal surgeon. The age, sex, and presence of co-morbidities appear to have no bearing on the choice of surgical procedure, with patients in older age groups undergoing laparoscopic abdominal repair. Further-more, the laparoscopy-assisted approach appear to have minimal impact on the occurrence of morbidity and recurrences. These findings corroborate with the results of the PROSPER trial which showed no significant differences in terms of recurrence rates among rectal prolapse repair procedures. 4 Although the PROSPER trial has been heavily criticized for being underpowered and being methodologically flawed, it was able to challenge the conventionally held belief that perineal procedures would result in higher recurrence compared to abdominal techniques. Moreover, the trial raised questions regarding selection bias , with perineal surgery being offered disproportionately to older, frail patients with less healthy tissues thereby predisposing them to higher recurrence. 8 Our study brings to light the role of laparoscopy in the surgical management of rectal prolapse. The clinical practice guidelines for the treatment of rectal prolapse by the American Society of Colon and Rectal Surgeons (ASCRS) strongly recommend a minimally invasive approach by experienced colorectal surgeons due to lesser complications and comparable recurrence rates with open techniques. 8 In addition, a recent meta-analysis by Caddedu et al. revealed that the safety and feasibility of laparoscopic rectopexy is comparable to the open technique in terms of recurrence. 17 Our study affirms the aforementioned findings especially in terms of recurrence and morbidity; however, the use of laparoscopy in our abdominal procedures was also found to result in a longer operative time. This may be due to the steep learning curve for laparoscopic colorectal surgery, as studies have shown that 150 to 200 cases are needed to attain a significant level of proficiency. [18] [19] [20] Corollary to the use of minimally invasive approach in rectal prolapse is its role of providing elderly patients of a better alternative to perineal procedures. Our study has shown that laparoscopy in older patients is feasible when done by a surgeon with considerable experience in minimally invasive techniques. Our findings are supported by recent study by a Gultekin et al. that showed no significant differences in terms of major complication and mortality rates between patients older than 70 years old and patients younger than 70 years of age. 21 The current study has several limitations that must be acknowledged in the interpretation of results. Since this is a retrospective study, uncontrollable biases, such as information and selection biases, may have been present. Variables that could have possibly influenced outcomes including surgeon operative experience were also not tested. In addition to the small sample size, our study did not allow for the evaluation of bowel function before and after surgery. These limitations preclude any definitive conclusion about the superiority of one technique over the other, even more when considering the heterogeneity of abdominal repair techniques. Despite these shortcomings, we endeavored, nonetheless, to provide an understanding of the changes of surgical techniques over time, to challenge the conventional knowledge of limiting abdominal procedures in young, healthy patients, and to call for a need of a population-based study in order to better manage our Korean patients.
In conclusion, an abdominal repair may be preferable in the treatment of recurrent rectal prolapse. The use of minimally invasive techniques in rectal prolapse repair is feasible and can provide a safe alternative to perineal procedures in elderly patients. In the future, a prospective study with a larger patient cohort is needed to validate our results.
